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DATA PROCESSING AND CANADIAN APPRENTICESHIP ADMINISTRATIONS 
CHAPTER 1 
INTRODUCTION 
Background 

While the concept of apprenticeship stretches back 
through the guilds of medieval days into antcadquity, athe torr 
gins of what has been termed 'modern appLentrceship Mrane thie 
result of an industrial society. For Alberta SpeGiimicakhy, 
the passage of the Tradesmen's Qualification Act in 1936 
Signaled the beginning of government involvement in the 
Standards and proficiency of trades people (Department of 
Habour,, Ottaway, 195i, pi99%). Provincial governments provided 
the vehicle for the subsequent centralization of trade train- 
ing administration. 

In 1944, the Dominion Government offered financial in- 
centives to the provinces which were willing to share appren- 
ticeship costs. The Alberta government in accordance with 
the Dominion Apprenticeship Agreement, passed The Apprentiuce- 
ship Act which conformed to the standards established by the 
senior level of government, and the Act was proclaimed in 
1945 (Department of Trade and Industry, Edmonton, 1954, peace’ 

Alberta) joined) thei rest» oferthe’ provinces, excepting 
Quebec) anda PrancetPdwardeilistand.onin bilateral apprenticeship 
agreements with the federal government in 1945 based on the 
concept of equal cost sharing to cover "among other items, 
Salaries oteanstrucgors, materials, supplies and training 


allowances for apprentices in full time classes". (Department 
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of Labour,.Ottawa,,1946,.p..,76)...0f. the.$10,000. allocated to 
Alberta, $3,123.90 was claimed for the program which had a 
registered apprentice, population; of, 382. (Department of Labour, 
ODtaware 1946. «peg Soe 

Under, the, Neadershipyoft, the first.Director, of, Appren- 
ticeshipeeMres J-wPe White, Alberta, hadja program. which: ranked 
Second in size and, funding, only.to Ontario,.consistently over 
Llepperlodvofetine W0455— 1965.4. Regasitration. fi gures.reported 
Decne Director, of Technical, and) Vocational Trainane in 
Ottawa indicate the enrolments increased from 1949 to 1959 
whites theyehitea.plateau, from 1959,to, 2965 (Department of 
Labour, Ottawa, 1949 - 1969). 

ApprentLeceship popplataons, continue. to prow: withthe 
iD / Pia Cunew tor Canada. (excluding Quebec) at, 74,129,,up 10.6% 
from the previous year (Department of Manpower and Immigra- 
1 On, yl 94/7 Op) 

The. apprenticeship system)as. an administrative entity 
has much in common with institutionally focussed educational 
Syetems ainavhie: followine kinds, of,activities. 

Aja Regist rateoneor Clients 

b). scheduling 

c) development of measurement instruments 

d) administering evaluation 

e) keeping of records 
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However, there are some major differences between 
institutional and apprenticeship approaches to learning. The 
historical roots of apprenticeship are non-academic, and are 
oriented to practical skills with most of the learning occur- 
ring on the job!” The learner’ to master ratio is much lower 
than in traditional institutional settings. Co-operative 
involvement of a diverse group of government and non-govern- 
NeiLeOrtanilzatlonsmissalsSo-a rule. Labour organizations, 
management representatives, employer groups, advisory groups, 
Iratmin es sinst itt ons (public and private)s and’ departments 
of manpower, education, advanced education, and labour all 
have an interest and a stake in apprenticeship. 

Apprenticeship organizations provide a service function 
LOpvUIUS Wide spectrum OL, eLOUDS; While at the Same tame 
attempting to Serve the individual needs of the apprentice. 
The administration of these systems has direct and an in- 
directs Mpacteoneuwthe.taivebihoodsand career Status of a 
Si eldaicant cepment OL tne, workforce, ce. p= “Ehrougi the Legis 
lation of wage rates and apprentice to journeyman ratios 
(Al bertae Gazetre.) 19774. 

ThesApprenti1ceship and. Trades Certification» Branch’ in 
Aiperta can be wvieweds as an organirzationm with administrative 
responsibilities somewhat Like’ other ‘educational’ organiza- 
tions. But it would be an over simplification to take the 
educational administrative computing services of a school 
board for example, as a model for procedures in an appren- 
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AoHentschkemCLo75 ): points, souti. not only, 4s. .there..a 
difference between educational administrations and other 
organized enterprises, there are differences among educational 
organizations themselves in "terms of size, type of student 
seuved, (eter tHe goes onutovsay ethat factors jlike. these vcan 
indicate in a general way whether a computer-based informa- 
tion system is) hikely to be) implemented." (p. 445). 

Objective sof reheiStudy. 

These differences contribute to complicating the normal 
educational administrative roles outlined above. The combi- 
nation of these complications and the increasing apprentice- 
Ship populations has given rise to the use of data processing 
by some apprenticeship administrations. The purpose of this 
study is to document the experiences of these organizations 
in order to review the development process and current status 
of data processing systems presently operational in this area. 
General Statement of.the Problem 

The pressure of continuing industrial development in 
Alberta tinteombinationiwith the successpofsethe."'Blue.is 
Rewarding" campaign that encouraged trade training has result- 
ed in a substantial increase in the population of apprentices 
in Alberta. According to the annual report of the Appren- 
ticeshiphandWiradeceGerpitieationsBranch ofsAlberta, the 1976 
apprenticeship population in this province was 16,059 - up 
from the 1973 figure (Department of Advanced Education and 
Manpower,11977).. his isvan increase of almost 65% in the 
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This has produced a concomitant change in the admini- 
Strative workload, placing the Apprenticeship Branch of 
Alberta under considerable strain. Staffing has not kept pace 
with the increase in the number of epprentices. “Over the 
period of 1972 to 1977, apprentices increased 106% while the 
clerical establishment changed approximately 34% (Department 
of Advanced Education and Manpower «2 972 yl O76 )e 

The Apprenticeship and Trades Certification Branch 
(ATCB) currently predicts a client population beyond 20,000 
in theyfiseal yearei78.-079.neWhen- thes historical increase 
ts) translated; intogspeci fic: task aTeas,ntheedodiowineguactiv- 
ities have) shown increases over the last five yvearse 

1) school attendance, up 693; 

2) Hunbersoft courses: ups $8.56 

SVeuout-of-province apprentices, up: (04% 

4) journeyman certificates I1Ssveds supe 4s fe 

5) number of exams administered, ,up!84%< 
One possible way to deal with this problem of increased 
administrative volume is to use data processangrtechnol ogy ; 
however, no public documentation exists detailing the exper- 
iences of similar organizations which have gone @n’*this 
diréction: 

As has been pointed out by Lawrence (1969), 

Institutions need comparable data from other 

1nS C1 tutLlOns oles milar complexity ‘and with similar 

missions as a basis for evaluating the efficiency 

es ‘Gos of their own internal operations. 


Specifically related to the use of EDP, Bukoski 
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and “Korotkin~ (1967) Claim: °"If£ we are’ to fully realize the 
potential of computers in education, more effort must f£Ointo 
the dissemination Of information about computers to admini- 
StL eLOT Se lenpwasis sinethe original, ps 22): 

Wrth™respect to the use of data processing, the problem 
can be stated in the following general Way: 

1) What impact has data processing had on the manager- 
iaeanarelerrcal functions of apprenticeship programs 
across Canada? 

2) What has the experience been in terms of COSTS, 
timings, and benefits, both expected and actual? 

3) What are the development and operations experrences 
of organizations which have similar goals and who 
have used administrative computing? 

pleniehealce sO rotlay 

POuelal Ce oVOUUMeS SOL TOUtine clerical activity, selec- 
TLONTe datas Urocess hig, (EDP) may be a usefal, tool.’ Some 
administrative organizations could not OPevate, etrecuivyery 
without computers, as is the case with airline reservation 
Systems. On the other hand, some systems have incurred 
enormous expense building EDP systems which are either 
dysfunctional or unuseable. 

Soden (1975) documents five rather spectacular examples 
of management information system (MIS) development failures. 
He reports that a customer information system developed for 
a utility company was abandoned after incurring a cost of 


$7 million. The original estimate for completing this 
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Sy stemwwas.s2.oumiilion.. (Soden, 1975. jp 4.31). 

There is evidence in the literature that some innovations 
in education cannot be implemented effectively without EDP 
Support. Neuhauser (1975) claims that while there are frus- 
trations and difficulties in the design and implementation 
of a "management information system", she is convinced that 
this is the approach to "provide adequate information to 
SUDPOl DEVI Laledecustonss sip vals 7) . 

In addition to the basic question of whether EDP will 
be effective, Brady et al. (1975) offer this observation 
Dasedyon their Study of administrative. data DROCes sano: 

Institutions seldom address questions such as these: 

how should administrative computing be integrated 
into the overall administrative structure of the 

INS ti TUCO. 

what contributions should information systems 
Make’ Co .Suechuinstitutional tunctions as CONMEEOoI no. 
planning, and evaluation? 

who should be responsible for developing infor- 
mation systems? What should be the time frame for 

development (pri) . 

The answers to these questions, which are inherent in 
CHISectUGy, Wwillobe of value, to the Apprenticeship and Cer- 
Pet leawron branch, Ot Abperta wand others sin guiding future 
developments. This research will provide a rational basis 
for deciding the direction, nature, and extent of a commit- 
Ment tO, data processang. 

Other important benefits that will accrue from such a 
Study are: 

1) it will be a resource material for organizations in 


the preliminary stages of addressing the same prob- 


lem; 


es ote "er PTS. fOr TeRTo i: 
i As oe LT Be hs Gz foo” I None ete. aay. aL 
: at 
Poa) sande er Tob 2SIiy, 34 
6 
3 peeur ABd ons Pop lepih 
AN ; 
> fF f fe a) oa aa 
P A feat 1 
! Uy oa. 
} i 
r : i 1) 74 
posi ere. 
| anw 
‘ if j ' ra sh”, FA =e ath a 
Psu iins ingeln 


PO) iti’ oY ove: ribe Pi * “—r 
?°od ptetra. 1Briv ouetT tee Nova a 


cf ef) haben Ol evay - 


; . / ; wis , has we pero rrauin oes hie 7. ; iw A ik at "7 


7 
c tie 4 f a {3 is . ti * : rt MAS 2 
3 
f ao, — 
] } U bs » 4 a ' it i f) ae | 


@ ¢ at 2 ‘ Z 7 — 

Larurtet & SRIiVoN" || Viw DA BIER A i] pith iad sn 
im 

Tinwse> 5 to teens Bus ~Seusvem <AeFISe164. OT wits ehh aa 


Hols ry ara gt eae 
en ge 
& dave matt woreor fii rudd bis agit g san tga a0 


a , y 


U ! I fl ) in a0 ~ 
7 


i ; n ¥buFe 
7 eqnitatidten yo. r2©t 4 pd i$ is ‘B ed 4 wie) ni eta 
( : ae 


7 + 
CTH Pree CT a gnap sa phi 3 a4 “eens 7 tera at nicks Ry ia 


ao ‘eae Me 0 
Pre a 


7 


2) it will’ provide the: target study group feedback 
with which to compare themselves; 
3) it will provide an examination of how data and 


information are employed in such organizations. 


This study will contribute to filling the gap identified 
byvthe Computing Acti vitiestin secondary) Educationn( CASE) 
Study (Bukoski and Korotkin, 1976): 

many schools or school systems are still 
"reinventing the wheel' with the develop- 
ment of uniquely tailored software systems. 

Ppagheitvcan, bDewSaid what the: learn 
ing experience of "reinventing the wheel" 
may be quite valuable for a School, none-— 
Dhelessaatrisearcostiy adventure in terms 
of time dollars, personnel. lt is pre- 
Sisclyriorochescarcsasonsekcostsnedficiency 
degeeirectiveness i- that, one! would vexpect 4 
sharing of resources, expertise, program 
libraries and intormation through an active 
clearing house would enhance the productive 
movement 61, educational computing. (p.. 21). 

Delimitation of the Study 

The study was confined to provincial apprenticeship 
administrations which, at the time of the Study, used EDP to 
Support their information processes. It does not address 
specifically the question of whether the processes are 
legitimate insofar as promoting apprenticeship training, 
but focusses on the impact of computer technology on those 
processes. 

Limitations 
The results and discussion of this study are limited by 


the degree of openness that the individuals and organizations 


Studied could tolerate. A complete assessment of the above 
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issues was limited by the practical realities of time on the 
part of both the research team and the target organization, 
as well as the usual financial and personnel restrictions. 
Summary 

Apprenticeship organizations are administrative groups 
which are under pressure to continue to provide traditional 
HeveisSnoLeservicewinvehe gacelot#inctreasings pressure.| Jin 
Pat to@sincetclericalssupporethasinotukept! pace, tthes ATCBwhas 
elected to investigate new methods and technologies to deliver 
their Service. 

EPPeisecurrentilyabeingsused in similar organizations in 
Canada; hence, this research was conducted to provide the 
ATCB, and similar groups, a framework of information within 
wWhaehtto Considermituturegpossibid@ties, foritheareownhorgani= 
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CHAPTER 2 
SURVEY OF THE LITERATURE 
Apprenticeship as an Administrative Entity 

rmplecactvinethisP research IS4thevassumption that appren- 
ticeship organizations can and should be viewed as identifi- 
able administrative entities. A survey of the literature to 
date indicates that very little attention has been paid to 
the administrative aspects of this form of training. Instead, 
most of the effort to date has been directed to the areas of 
curricula development, drop-outs, and community expectations 
for apprenticeship’ gradtiates. 

T. W. Broad (1975) touches on the issue, but emphasizes 
the direction and nature of apprenticeship experiences rather 
than the way in which resources are to be deployed in achiev- 
mie, Speci frersystemigoals+. 

Discussions of the role of apprenticeship administrations 
are conspicuous by their absence in some studies. Beckman 
(1975) analyzed organizations of post-secondary education 
co-ordination across Canada, where post-secondary is defined 
as “avleeducation, beyond#hi gh school “(ps '6)) and mentioned 
neither the Apprenticeship Branch nor the Apprenticeship 
Board. 

Pe 1 eereasonaptesrovexpects that, the: ATCB will share 
many of the problems of institutionally oriented admini- 
Seravors #* Mi KiosM(19 75) Ssuggests*the -followinge™activities 
are the responsibility of provincial educational administra- 
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edeeceneralveducataonal policies 
b)) .guidelines on the.operation of schools, physical 
facilities 

c) approval of programs, courses and resources 

djisetinancingseducation 

Syn Cotcidecationsot teachers 

£)*.Supervision and» consultant, services, to. teachers. 
There is substantial comparability between these tasks and 
those) otethe AICE.of,Alberta...The: Branch, approves, courses, 
Sclomeconeraly trainings policy, provides. consultation. to 
INS Atutes SAndemcathescertiticati on. agency.ton, tradesmen. who 
fiayePeconestradeseinstructorsy (Alberta, Gazette.,, 1977. Deeal5:)'s 

PhepPranch in Alberta also relates to’ an advisory group, 
the Appmentaceshipepoardeany avway samilar.tonuniversities 
eh@eehear Boardsvote Governors. oreschoolseadministrataons.and 
thei schools boards. 
ine,Pata- and, Informations |ssueyof, Administrative Computing 

[herced Seine thesiiterature.much use,of. the terms Mdata" 
and "information", especially when dealing with the problems 
of short and long-range planning and decision-making. That 
there is a substantive difference between these two concepts 
is generally agreed; however, there is some debate about 
Wet innfactethas datferences is, 

Most authors imply a distinction in the value of data 
versus information. The added value inherent in information 
1eecransiteriatdoOladasoewpor (1971); This transformation 
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Webster (1966) defines data as "things known or assumed; 
facts or figures from which conclusions can be inferred': 
What constitutes a "'fact'’ remains a problem, as is demonstrat- 
ed by McCorkle's (1977) definition of "fact": a fact is 
anything that people have agreed to stop arguing about. 
Webster's definition of "information" is "data of value in 
decision making". The implication in these definitions is 
that if man cannot infer a conclusion from a percepenen ‘or 
phenomena," thenvat weinotudata: Furtners = thetsimi Waray and 
relationship between drawing conclusions and making decisions 
is such that these two definitions come close to being a 
tautology . 

IBM (Dooojmdetines@'tdata as Walrepresentation®ot facts, 
concepts, or instructions in a formalized manner suitable for 
communication, interpretation or processing by humans or 
aucomatic Means. (Me pred's94)) "Information is defined as 
"the meaning that a human assigns to data by means of the 
known conventions used in its representation". 

The idea of convention is expanded in the publication 
Introduction to Data Management (IBM 1970). The term "con- 
text! * is®used) ase beinevequivalent’ in meaning. to’ convention". 
Thus;)information ‘consists ‘oftithree parts: 

i} Scontext 

2) Wdatas and 

S)t rdatal representation. 


Data representation is the analog storage of symbols "'to 
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which meaning is, or might be assigned." CT BMS 7 19O9emp 15): 
IBM (1970) gives an example of data about a person: 
Jones, John (p. 13). This piece of data might well be GEUe:, 

burtbefore atgismplaced into :context;: any meaning inferred 
from it would be conjectural. This data might be the name of 
a person under discussion or the name of his or her next of 
kin. The accuracy of the information perceived from the data 
would also depend on whether the context placed the surname 
GUroesOtea laste 

The construct would therefore suggest that “Dilgeineve into 
context’ constitutes the process whereby data becomes infor- 
mation. Other potential elements of this process have been 
Suceestediby Eilon (1968): 

lntOrMatrone Consists of dataawhichmhavet been 
measured or appraised as good or bad and by 
how much relative to a standard believed com- 
patible with the objectives and goals of a 
business@enterprisee@eData arevrepardedtas the 
raw materials from which information is pro- 
duced? (pp. 146r47 )e 

Again, information is described as more valuable than 
data. 

Complete agreement on these definitions does not exist 
as 1s evidenced by Andrew (1970) who says that information 
is®thembasicianputpantotthe computere(pivo9)eealnmegart 
(1973) also is in conflict with the above context-information 
concept with the statement "Information - in the form of 
datasore@hard! factsieeisemosteimportant tomtheredicationad 


Bamana stration:’). (ps 136). 


Occasionally, the term "knowledge" is used in the 
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discussions of the use of EDP. Schmidtlein (1977) eusestit 
invagGontextawhwehvassertsi that knowledge used in making 
decisions often is not related to "modern systems of data 
eohlectiontand bane age ou ee(Dano/)ene themrmplication oF 
this statement is that knowledge is not necessarily related 
to EDP generated information in the narrow definition above. 

There is some lack of distinction between the terms 
"information" and "knowledge" among some writers. Andrew 
(1970) says that knowledge of the fact that decision making 
1s required is in itself information. Knezevich (1969) claims 
that "if knowledge is power, then relevant, well ‘organized, 
and easily retrievable information is a source of super 
powers ee inetd); 

Rarely, 01nCthenli teraturerofUEDP mand adminis tration pis 
the abermotwisdom'’ used. Wihartley 461969) says that while 
technology has advanced by a quantum jump, there has not been 
a comparable shift in human wisdom (p. 516). 

Information and Decision Making 

There is also some debate among authors on the impor t- 
ance of information in the decision making process. Summers 
(1974) claims that, whatever the approaches to identity sand 
solve educational pmobtemsipe' the: efitectivetiiocati on, Corcani - 
zation, transfer and analysis of information is critical." 
(piieliig tHentschkeriions jirstatesiithat tsy.s tema tical ly 
developed information is necessary for managerial decision 
Dageiie. “in. pe eh6)p 


Mellor (1977) asserts that computer-based information 
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systems can extend "the bounds of rational decision making." 
(p. 29). The ready accessibility of such information, accord- 
ing to Banghart (1969), "should be a tremendous asset to the 
administratorepressediwithsconstant.decisions ».<.''..(p. 107). 

Ong the, otherghand, 4 Cormrer,.(1969).,invhis Stuayeors the 
information used by superintendents found results which tended 
to conflict with experts in "information management systems". 
He suggests that "it may be premature to conclude that exec- 
utives should, seeketo.obtain the help of,computers,in deci- 
Svonymaking. Js sipryl26). 

Schmidtleineg(1977).suggests. that "most of the informa- 
tion used to make decision does not come from formal infor- 
MatwOnesi.. CeNSh ae Dew oO) eee lid Se edie cCOMbinationawiths the 
Sbservationyot (Cohen, March y and Olsen. (1972) that decision 
Situations arise in an unpredictable way, supports the finding 
OfeGormier: 

inewiaCrOweretssue (Otedecasionsmakinosunderscmisisehas 
becngaddressedabyySmarteandaVertansky, (1977). ~theireresearch 
deals in part with information overload, information pro- 
Pessuncwabadiuties ethesquality of anformation;, and howathese 
are related to decision making under increasing pressure. 
"Overload of information and the need to respond quickly 
force decision makers to use fewer channels, hence further 
reducdncatheireabtermatc antormation souncesi.! wailp.s 643), 

Thea contrabutaong of; EPP antormationasystems.to.decision 
faking as assessed bie Adams (1977).+-i'taken, overall, there, is 


an indication that, while individual successes have been 
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recorded, the support of decision-making activities by these 
models has been equivocal at best." (p* °80) © £Sandin* (1977) 
offers the supporting opinion that the costs have not been 
matched by corresponding benefits in decision-making (ple?7 ). 
Thesredasonss«whitehwaresofferedeto expiainethtselack of 
success can be placed into two general categories, pracei cal 
andm@cheOretica Va Onetherpractical sidesEMcGorkle (19977) 
identifies the problem that managers have "tended too often 
to let the data define our management options and how we 
Should proceed with them."" (p. 6). Another limitation to 
the usefulness of information system output in the decision- 


makings process teathat, according to) Sandin (1lOW Tet te ot ten 


is used™to'’Support*independent intuitive judgements after-the- 


Pecea( Pre ZS ie 

Onethertheoreercal¥siders “Batechetti (1997) SaysP that 
there is very little known systematically about how decisions 
are made in educational institutions. He goes further in 
Saying that even less is known about how they ought to be 
made (pe 4)°@eihis is supported bysSheehan (1977)% "Most 
administrative users according to Sandin (1977) have nonily 
the vaguest and most generalized idea of what kinds of infor- 
MatLone they ineedte: B(per2s=4)R 
Qualieysoteinitormarion versus Guantity 

Sandin (1977) is among many who raise the question of 
quality and quantity in information systems. Immegart 
(1970) in his discussion of administrative support systems 


states cooemuch impetevant informationvis tasluxury >the 


16 


| a aeniiealconssiiane gint 
NERPOL)Y: nbhase!) C08 ‘ae : a: | fii | 
fond Sop oved Breed sits phos Sem maa ie “adi ; 
C08 ey) pridem tel eeoee 9 peg ita | eg ioe Te ork 
*o dual. rity nietoxs cy hawtiie and aoe a | 
et sery Pe logae he | botnorng: oie weit hs! 16 Pe ms oe: Bae 
CRTCL) shhwoct (Shae hasaysisy xT at) oTgSTS S18 


j Mary . a 
teste Gos behest" ood aotenem todd notions ae ide oe bi, a 


| . “ 
Sw WOR DAS. 260¢700 AT eIe tre tue sii 3h Ste S278 il 
7 an 
« a fr . y « | i he oD jh = ry ate. 2 ‘eT & a ps ay 
Oo GO Le Bb Ld 2) Tics te w «ey Say Ie BSeo74 | vies 
MULE EFRON G49 NE IegIeo eens Roctarrsiad Fo 4eRee ie eae an 7 


ns 


. a > 
: oy ate F ; 2 oe 7 . 
waite Fr ylvyety Panes. CT Ri@winiivua .heat £2 Eeeoure 9c ate 


“SRS TES Te. SIPIMARRe) aie ins Bieacie i) se 69 « bea ee, 
oa 
(45 vp toed 7 
Tea? ehaw (PR): Gaede rer Livrnen! ett) pt “a 
| , | : ay F 
eno igéioskh wo trode, Peay eel ee radice toil ey ef eves 
if aes yee) ee Sh . enat inc tsenk lakes Sano. ai See eae) 


ec C72 PASO Yat Wat ssodRenyohe ex aewl) eye! ous ahivie | 7 7 
feat oCOCOhy eeiiens. a Peerage nb Ata wth, og i al 
vine” saved (7 G5) Mins Gs sriltense upess baie 2, J 
“ogni: Be ebinkd: ttyl to. pave we, bwtghag Thin bay Taoapev ‘weet. | 
“1e°Ss: .4i) “beet poke aneenn, : 
| | ‘Se eee tue Nts SSG med ys ’ ix . . | 
Sd eoteeuoe ‘cds te hay ti, ee pains 27 (veedy neve a - 

: 0 lmao: er ai Sebi ab 


VES gscansaaaan aeesistoaaiaes re owe 
Oa ad otis eum ttiethidien cae 


: : : Ae = _ - 
7 7 _ — 7 ot : , = 
; 
: i 7 


LF 


administrator often enjoys" (p. 136, emphasis in the 
original). It is worth noting that this deSerEptiron ns 
applied generally, and is not aimed at EDP Systems partic 
ularly. The implication of this observation is that infor- 
mation has a qualitative aspect known as "relevance". 

Franks (1972) suggests that "The problem of relevance 
is the problem of the shopper for the information resource: 
where does he go for the information he needs, how does he 
recognize it, how does he know when he has sufficient?" 

((pLaasy it. 

Other qualitative aspects noted by Cormier GLO COnarare 
accessibility, source’, source reliability (pee 28-9 )® 

The qualitative aspect of data and information is a 
complex issue for some authors. Stamper (1975) argues that 
the following are involved as characteristics to consider: 
accuracy, ambiguity, bias, credibility, distortion, entropy, 
noise,’ objectivity, Togical information: content, meaning, 
rewke vance estine lines svete ito. Bsi)e. 

The quantitative element of information appears to be 
an important issue as well, but there is some question whether 
momestiss becten.ee McoConk] ehaidwet(1o WAVE silegest ‘that. I's tatit 
want more and more information because they hope it will tell 
them what policy position to take." (p.8). Hartley's 
(1969) craticism ie that) invithe facenof ancreas ing anfornay 
tion "we cannot estimate the value and relevance of data" 
(pets Of. Slat hiseisammany Joival series offanticlesMravsins 


Similar concerns, Adams (1977) recommends that the benefits 
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of more information as a result of EDP technology not be 
overestimated: (pe 85)e¢ dnufacts Adams (1977) goes on to 
point out that ''Frequently additional information makes the 
decision harder rather than easier. In some senses, 1enore 
ance sep 11ssi i eifpneso)s 

EDP Impact on Managerial Performance 

In a paper on college administration, Clarke et al. 
(1973) wrote that the quality of decisions is directly re- 
lated to the "quantity of relevant information" and the 
"quality of the analysis and synthesis of this information." 
(p. 13). They go on to argue the need for an “information 
management system" to support managers. 

The reported utility of existing EDP systems for mana- 
Sers@hasibeensgmixed, eSchmitta(]1976)ereports the success fil 
application of computing resources on an educational manage- 
mentyproblem;, anjthis case one of staff accounting. Neu- 
hausecrai(levys)jesays tharsepPhsupportesi oniticantdyeracs] 1tates 
the management of a competency based teacher education DrG- 
gram. 

Hentschke (1975) observes that information technology 
airects: ghembehaviortotymanagersstbut thathltheresise lattic 
consensus about the precise nature of the change, especially 
as regardsmeducationtorganazatdonse ven (pkiA4og# 

InpMeCorkliens (1977 )sopinion,Weducationaltmanagers have 
useduintormationspoormydinethespast; suggestins thatrthe 
cause of Tite problem is found in the design of systems 


which primarily have been oriented to transactional data. 
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Adams "C9 77) States thatpart’ of ‘the problem of ineffective 
information usage among managers is the "relatively low 
level of expertise that top administrators have regarding 
the analytical techniques used in higher education." Ge ae 
This thought is echoed by Banghart (1969) who Sayvsin “there 
is not yet widespread use of quantitative techniques to 
SOULS UT ative sprobmemsmn's a p64). 

Another concern of managers about EDP generated infor- 
mation/data is identified by Schmidtlein (1977). UPOdercy. 
makers sense the problems of data accuracy, the loss of 
detail in aggregations, and are suspicious of those who 
LUrmeeshanid -usesdatane. © (0p. 157 ) . 

Waamsea Lo 77 )ieakSounoLes sthate the ettorts an developing 
Systems for managing educational information are the result 
of a "technology push rather than a management Speciined 
demand.) (p95 380)% 

For Hentschke (1975) the apparent lack of obvious impact 
OneMmanagerssot EDP intormation Systems: us. due to: the tact 
that management capability to use the information available 
depends "largely on a variety of intangibles concerning the 
quality of management and very little on the presence of a 
Computerabased antormatven systemss' “ip. 445). 

Mosman (1973) observes a different kind of effect. 

"As members of the staff begin to have frequent contact with 
the computing system and its support personnel, their 
thinking may Subtiy change." (p. 126). The direction of 


this change is one of increased structure in their performing 
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jobs, making decisions, and organizing personnel. 
Organizational Level and EDP 
Etoyne (F920) fquotes,Gampbelljasastatineg: 
Much of the foolishness which has been 

written and spoken about "management infor- 

mation systems" reflects confusion as to 

whether the system in question is to serve 

cCopamanagenente yexecutive staff, middle 

Nana Cenen (sO Gti seakineaMana gens al (ps cle). 

Knezevich (1969) notes how information flows from the 
Toutine Yecord-keeping functions required for operation, 
through the stage of providing supervisory information for 
Operational control. to the point where it becomes intorma- 
tvenevaluable for planning, policy, and evaluation. «(p. 51). 

Melon lo iestcvests a simllan typology) in his sdis- 
cussion of management decision hierarchies. He uses the 
expressions strategic planning, management control and 
operational control and argues that each of these areas 
require ditferings intormation support. Hentschke (1975) 
uses cxactly the same construct, and while, he comes. to. the 
Sane eoMC EUSTON lee nOtess tnat tOp administrators wave sa 
need forsexception- type: inirormation as opposed to routine 
detec stm Doe 4542440), 

McCorkle points out that: in complex: organizations, such 
as educational ones, information serves decision makers in 
different ways, "depending on who the managers are and 
wheme ney. Sit sll eLnevoOroanization.  » (pe 2). Hentschke 
(1975) states, that aseagresult of thes differential way in 


which information is used, one would expect EDP systems to 


be most likely at the operational level. (p. 439). 
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Supporting this idea is Mosman's (1973) observation 
that the senior administrators often are not affected by 
"the advent of office automation" because they operate in 
an environment that is "rich in nonquantitative values." 
KpPpL2 7.4% 

Schmidtlein (1977) states "Information systems are 
usually based on assumptions about the degree of involve- 
ment an official can or should have in the policies and 
SpenatvonsuOrmlowereleviels.™ te (pies2) SONHisBanalysis pro - 
ceeds to explore some of the problems of who should get 
what information. 

Systems Development Approaches 

The literature of EDP systems development demonstrates 
much controversy over the question of whether such devel- 
opment should be done in the holistic way as opposed to 
employing a piece-by-piece strategy. According to Mossman 
bloy 3) eeducational organizations began using EDP in finan- 
cial systems? *Greentiveld eutalnt(i970)tréports that com= 
puting also has been used in "school timetabling, attendance 
reportinesereportvecardapreparationyeand statistical report- 
itgnaee(p. EZ) Fe tLevienk (oP?) ealsoshas@notedSthatiain the 
past the most important applications to be programmed have 
concerned student record keeping as well as other personnel 
PreeormaeLons +B (ptes4e35)% 

imvener early 10sec eit became popular to) talk about 
the "total" or global "MIS" (management information system). 


Knezevich (1969) forecasted the potential effect of these 
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"on-line" complex data base systems. He envisioned senior 
administrators being able to make sophisticated enquiries 
for instant response on a wide variety of issues. (pe 56- 
Sy eee Bansharta(lovs)erefersitotthe use. of a computer 
Supported "total information system that would allow contin- 
uous monitoring of various activities in the system". He 
offers the opinion that this approach "should be a tremen- 
dous asset to the administrator pressed with constant 
decisions both of an immediate and a long range nature." 
(pe 2L0ye\= 

Mellor (1977) documents the success of one major 
integrated system, the well known Oregon Total Information 
System, which was funded by the American federal government. 
Hie =dollar®supporteinvits first twowoperational@yearsewas 
Overrirs Sent litonedotlanseya(p 095). Eihistracnlatyiprovides 
an@anteractive query Ccapabidityvover a®number ofeadministra- 
tive #ites® 

There=as -evidencevine ther recent literature’ thatsthis 
epproach Tastitseproblems@asewell..| In thé business: Sector, 
the problem had been discissed®as early asvl971; by 
Demarco. .In criticizing the total systems approaches he 
poinessoutethatechePeechnolocgy 1s notelacking; instead 
“the continual failures of the past twelve years are good 
empirical evidence that something was wrong with the con- 
eepte® Gi p7e 25) % 

Sandin (1977) observes that the design and implemen- 


tation of information systems are time consuming activities 
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and suggests "Realistic recognition of the problem of time- 
liness would suggest a more piecemeal and less comprehensive 
SEtatesgyiin system@development.' .(pi.21). 

Problem Areas in EDP Development 

One of the most recent problem areas to be identified 
iS thatsof theyconfounding,political.factors: Seerd a ne 
oo) enotes “ilhnethencase of finformation SYStems. pojaticad 
ends are often achieved by management under the guiserot 
instatuting,cost-saving efficiencies." _(p..9). 

RObDEnS sR DOTUAweteal.e( 1975) sugcsestethat GONULMOVErSy 
in the area of administrative computing are not technologi- 
cally related but are the result of the perception that 
EDPawilileOCeasionega Shittsinethe.distribution.of power. 
(Boe) - 94 kKeenhand/Gzernsonuremark, that,.in~thes technical 
biteraburel of. computeryspecialists,, “the analysisnof polit. 
ical issues in,organizations has not yet.gone much beyond 
case studies and tentative theorizing." (p. 81). They 
point out that technical excellence alone is not enough to 
Overcome polaticalsdifficulties« 

Schewe (1973) suggests that EDP development often fails 
to reach its full development because most of the attention 
isetocussed. ong ticucechnicalpaspects,ofethe problem srather 
than OngrhesscyStemeuscr. Je(p 950) .ecSanding (1977) “echoes 
this thought:. .‘‘the, problem. stems from inadequate attention 
of the design stage to how information will be used and by 
whongit willebesapplaed.s (ps. 24). 


Ely, (1973) concludes that. there has been very little 
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distinction made among demand, need, and use of information, 
pointing out the "lack of reliable protocols to measure 
information needs."' (p. 17). This issue can have serious 
impact on the definition of the specifications upon which 
rests the ultimate system construction. 

there is also documentation of the Csi ac Ut vara 
establishing cost benefit before a project begins and 
apfen we ends, (ise riecrott (lor) LEPOLGeS, “tnhesdecision 
reached in any analysis will depend on whose values are 
assigned to the various costs and benefits." CO odes 

The activity of predicting the effect of EDP imple- 
mentation in organizations is not an exact science. Becker 
POINTS oUt that Clie ot the most surprising results of re- 
search into this was designers and planners did not foresee 
many organizational changes, good or bad. "When computeri- 
Zat10n Nad a positive effect, it was sheer» luck.” Lj oped Gy Pe 

One of the factors that tended to interfere with EDP 
utilization in educational setting was the perceived non- 
humanness. Goodlad et al. (1977) note that education "is 
above all an activity conducted by and for humans" and that 
"automation of any part of education appears to be some- 
how degrading and suspiciously dehumanizing." (p. 29). 

steTling (1977), reports that “relatively few analyses 
have been devoted to systems features that may humanize 
Organizations." (p.°2). The traditional systems analysis 
process, in fact, does not take the human system elements 


INLOmdAcCCount. “ACCOrdIieeeo AYU ald Strickland (1975). 
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(Drolo)e hey inoropose instead a development paradigm which 
focusses on the idea that it is people who make systems 
work. 

Schmitt (1976) points out that some of the frustration 
IOVS CO USemEUP was alresult of the lack. of orderliness 
in his manual. system (p,..45-46).. 

Resistance to Change 

Resistance to change is a problem area that receives 
a great deal of attention in the literature. At the outset, 
Sterling (1977) notes that "designers of information systems 
are organizational designers as well, who cannot avoid 
Baan en ChOme ANT Za Ons ie Ma 2) es Cohen elmalralsoesug gest 
Piet eee oon Ot easy eto .change, without unanticipated or 
egal lvye consequences. ..k(p... war ).. 

Honiley (Noo estates sthat resistance. ito, thas change 
may be the result of a perception that "impersonal effi- 
ciency measures may be incompatible with the human sub- 
Pee oe RC uca tT On wl el meats 18 )s, 

Boon tsm (075) motes it hat wanvyosioniticantechange, in 
an organization "involves a rearrangement of patterns of 
Peed wrosOcCo 4 OO vw status. skillseand values. ja(n.. 105). 
Huse and Bowditch (1976) take issue with the idea that 
these changes will necessarily be resisted: "when people 
Clearly recognize, that. the change is, beneficial to them, 
phev welecomecitel (po 428) :.«They gov on. to, say. however, 
Tho tuuc is. the, neal orsamacined threat implicit an. change” 


which is resisted. Computerized integrated management 
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information systems are specifically identified in this 
regard, because of the fear on the part of users that 
"they will lose control of their own data base and that 
the information will be used against them in a punitive 
FAaSnLomese (pi. RAs) 

The “resistance to change" factor is significant 
enough to Hentschke (1975) that he recommends it be eval- 
uated as an "organization constraint" in the system devel- 
Open trey cers “Pecney-andg Sladek (1977)! write on the subject 
of thems ystems analyse asmavchange. agent, pointing out 
that analyses are prepared for the technical element of 
the occupation very carefully, but "rarely is much attention 
paid tomt raining himttegain acceptance’ for organizational 
Changes. Wp, 85). Whether’ EDP protessionals actually 
contribute to resistance or merely deal with it from a 
framework of little knowledge is not well documented. 

Bennis (1965) documents the problems of the theory and 
method of organizational change, underscoring the above 
concerns (Pr untortuna tely{s mo viable theory off social 
change has been established. Indeed it is a curious fact 
Aboutpresentitheories that they’ are strangely Silent ‘on 
matters of directing and implementing change." ' (p. 769, 
enphasistan the origina)" 

In an attempt to answer these questions, some authors 
recommend specific planning of the change element. Ster- 
ling states that "Organizational design should be taken on 


asean eCxphiert des ions 2. (p. 2 20" Shelly and Cashman 
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(HIV SIMSUCCEeS tethae participation *by.. the employees and 
Supervisors in planning the change will help to reduce 
resus tance, “Pp. w479e 

User Communities and Technical Experts? the Gap 

There is much discussion in the literature on the 
communication gap between the administrative community and 
techni calmusereyeFor? éxampleyithelissue*ofetheklocus o£ 
control of administrative information and systems exper- 
tise has*been explored’ by! somé *authors: 

penmidt Leine( 1077) pointssout. 

The debate over the virtues of centralized 
versus decentralized governance structures has 

gone on since man first attempted cooperative 

SCtIVItTeS 9 wioWeVver, tar too often. the charac- 

ter of this fundamental dilemma is not recog- 

mized by those designing information systems. 

(pie 5S) . 

Keen and Gerson (1977) state that software develop- 
ment (i.e. EDP’ systems) is not "merely a form of. engineer- 
ineVtwhaives this’ nayebet trues Schniiidtleini(1977)> claims 
that tooo ftens"they desi gn® oflinformation! Systems! is 
treated primaridy as a™technical problem." (p. 29). 

iiese Observations carry implied criticism for infor- 
mation’ systems: developers. theretas alsolsotieours o, wdocu= 
Menmtatron of the othem sade! or theicoi nk? eMcCorkives (1.90:7 7) 
notes that ‘users haverbeen "too! quick to ibeltieve: iin’ ‘the 
Napical serence (or computerized information systems." 
(p..06) "tie Poss ont Goreay ‘that! systems! desikgnenrs? are atia 


serious disadvantage when user communities are unable to 


make "fundamental policy decisions about how to define a 
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Student and how to define a PLOS Lames py Pep S77): 

The usual strategy recommended by authors depends 
generally from which side the problem is approached. Authors 
such as Keen and Gerson (1977), writing in a technical 
journal, recommend increased user identification on the 
part of the systems analyst, while Greenfield elralan GLI69 ) 
imply that administrators must become more aware of the 
technical aspects. 

Ssheehane«@l077)- bridges the Pap Dy way of his “three- 
Datei he one's a (y203)) cde He Supgestsp that theres) ayneed for 
a specific professional who is able to mediate between the 
decision maker and the technician. This analyst must be 
capable of-wearing: the hat of the technician or the hat of 
the manager and not perform the JOD. Of sei ther, 

This concept is consistent with Mosman's (1973) comment 
that it is not the job of the information consultant to 
administrate, but instead to act in a leadership role in 
providing access to new resources and skills available 
through information technology. (p264569 
Summary 

The literature on educational administration Supports 
the concept of viewing apprenticeship organizations as admin- 
istrative entities, despite the lack of Specit@icewattention 
Ine this.j~areas 

Administrative computing literature shows disagreement 
over the use of the terms Gdataliditandormation’4and 
"knowledge". The term "wisdom" generally is not discussed. 


There is also some dispute over the questions of: 
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d) 


e) 


HOw susenilin athe ydeci Sion making process 1s 
information derived from formal sources of data 
(e.g. computer systems)? 

What retreGuedOeswineneds ing quantities of sintor= 
mation have on the quality of information? 

What impact do EDP systems have on managerial per- 
formance? 

Whateetfhectadoes EDP have ‘oniditfering levels in 
an organization? 

Should administrative systems be developed holis- 


tically or piecemeal? 


The literature also suggest a number of potential 


problem areas that must be addressed in EDP systems 


development: 

Ay econ loundin political thactors.: 

Dy) edict Culty mes tabiias hinorthe scostebenetat. tractor 
elthei betorevoreattlenr project cycle: 

ej) )anhumanness on the systems “approach and product: 

GW eter culty reconciling disorderly manual systems 
Withee thevorderliness of EDP systems: 

See csistance. LO. Change ddentityine 1t anduplanning 
PO Tace 


Finally, in an attempt to bridge the gap between 


Systems designers and user groups, authors have recom- 


mended increasing the awareness of this technology among 


managers, improving the understanding of organizational 


behavior among analysts, or both. One other strategy 
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addressing the gap suggests the need for an information 


professional between these two groups. 
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CHART ERicS 
METHODOLOGY 

The purpose of this chapter is to outline the method- 
Ology that was chosen. The question of research design is 
intimately related to the problem under Study. The review 
of the literature revealed little study into the pebenti al 
for administrative computing in apprenticeship organiza- 
tions. EDP specifically oriented to educational administra- 
tions is well discussed, but as noted above, there is some 
conflict of opinion on a variety of points. 

The goal of the study was to determine which side of 
the conflicting literature on information systems develop- 
ment would be supported by the experiences of apprenticeship 
administrations in the target population. The documenta- 
tion omethe; Successes. yand\ problemswi ll actwas. <the«basas 
for deciding the direction, nature, and extent of a commit- 
ment -towdata processing iin the -ATCB ‘of Alberta: 

The method of study can be broken down into five 
major activities: 

I) Wypreastudy survey; 

Zt eollecthon toh sbacksroundsinformation: 

3) preparation of the measurement tools; 

‘je executneneo fas tidyeand: 

Saranaly sis fof eresul tsi. 

Pre-study Survey 
In order to determine which apprenticeship organiza- 


tions in Canada use EDP, a pre-study survey was conducted. 
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British Columbia, Ontario and Quebec. atvthe time of the 
Study, used this technology to support "record-keeping an 
their* proorams® 

As a result, this study was intended to be exploratory 
and descriptive. Since three organizations of varying 
degrees 01 similarity to the Apprenticeship and Trades 
Certification Branch of Alberta were the Langet Study groups, 
a comparative case study approach has been used. This 
technique, which is widely practiced in business admini- 
stration studies, has also been used ertectively jm ecauca-— 
tional research (see Nissen, 1969; Gorm er,* 1070 )e 

The target groups were asked if they would participate 
in a Study ofthis’ area and each agreed, 
Collection of Background Information 

Due tor thevdarrre rene’ approaches to app renere shi pean 
the various provinces, background orientation was necessary 
to maximize the study time in each locale. Documentation 
or thewtarget study= groups = such’ as Fepus lations» publac 
relations literature, regulations, and other sources of 
Shared information were collected and reviewed. 
Preparation of the Measurement Tools 

As the survey of related literature indicates, there is 
evidence that there is different impact of EDP on differ- 
ent organizational levels (Hentschke, 1975, p. 436-439; 
Robbins,” Dornsret aleyy 1o75e pl e- 7)le ) The! 1a teratire® alse 
states that the relationship between the user community 


and the® technical®experts! is an important’ factor as’ well 
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With these issues in mind, a team of researchers with 
expertise in separate areas was selected. Details of the 
Study personnel are found in Appendix B. The team was 
comprised of three core members: 

1) software systems analyst to review technical 

personnel involvement; 

2) an economist systems analyst to interview clerical 
Personnesmana their supervisors, and ito review 
workflow and; 

3) a team leader to co-ordinate activities and inter- 
view senior managers. 

A representative from ATCB accompanied the study team 
to act as a liaison between branches and as a resource 
person for program delivery information. In each of the 
threerci presse (Vancouver ,oTorontoyiand Montreal), a differ- 
ent individual from the Alberta Branch participated. 

Fomveach@oteihe subeareas ofl Situdypaolistsofequestions 
was drawn up and circulated to all team partwcipantss’ cThe 
appropriateness, validity, reliability and completeness of 
the questions was discussed and a final set of questions 
wasaselectedm(AppendixeAje 

fhe contactrperson#inseach organization was called to 
co-ordinate interview schedules, and a follow-up letter 
confirming dates, study team structure, and general research 
intents was mailed by the team leader. 


Thep interview! teamyeincludingsATGCB representatives, 
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was brought together for a briefing on background informa- 
tion on the target groups in order to ensure a relatively 
common understanding of organizational similarities and 
differences. Each of the core members was provided with 
enough copies of his portion of the structured questions 
to conduct as many interviews as required. 

Team members were also cautioned about consistency in 
questioning and the problem of projecting bias was discussed. 
Execution of the Study 

The study was conducted over a three week period in 
the spring "of 977 SRyEach case istudy “bepan wattht the research 
team meeting a senior management representative who gave 
an organizational overview. - The’ functional, specialists 
then proceeded tor theia particular areas. where the struc- 
tured interviews were conducted. 

Following each day of interviewing, the team met to 
Peviewmtnciretindings Tor consistency, and to discuss: areas 
OFepOtentralespecial effort or follow up on the next day. 

A final major debriefing of each team member was con- 
ducted by the project leader and telephone contacts were 
made to investigate additional toncerns. When all of the 
data was assembled, the senior management of each Branch 
WosPochteastoOccer (of thanks: 

Analysis 

The information collected by the above steps then was 

analyzed by each of the»core researchers and a report syn- 


thesizing the results was submitted to the project leader 
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with all of the source data collection questionnaires. The 
reports and data were reviewed and the following discussion 
and conclusions were generated. 
Summary 

To maximize the limited time available to interrupt 
the work of the target administration and to benefit from 
directed and specialized attention, a Study team was brought 
together. With structured questionnaires, members of the 
team conducted interviews over a range of personnel. trom 
Clerical workers to directors of program delivery. 

Results were aggregated by the three areas of Study: 

1) management oriented questions; 

2) operations oriented questions and; 

S)ieatechnically oniéntedcquestions, 


Raw data and specialist reports were analyzed. 
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CHAPTER 4 
RESULTS 
General Background 

The results of interview process varied from inter- 
viewee to interviewee; individuals demonstrated behavior 
varying from extreme interest to simple refusal to answer 
some questions to general disinterest. However, by and Taree: 
the co-operation over the interview population was excellent. 
Quebec 

The status of apprenticeship in Quebec is and has 
been sufficiently different from the rest of Canada that it 
must bevdealt with tseparately.. In\terms! of provincially 
administered trades, the Province of Quebec had designated 
woeerades, all of which had ‘compulsory certification 4s a 
condition of journeyman employment. All of these trades 
were construction oriented, administered under the Construc- 
tion Industry Labour Relation Act, and Manpower Vocational 
irainine sand Qualvricatronmiet! 

The apprenticeship system is the primary hespons tb viptry 
of le Directeur de la Qualification Professionnelle under 
the Labour and Manpower portfolio. The office of Quebec 
Construction also has a responsibility in the record keep- 
ing in this.area. Data processing has been used by this 
group for over seven years. 

The Quebec approach tied apprenticeship and regional 
manpower planning together very closely by controlling 


entry into the program through the Quebec Manpower Centres. 
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Registering of contracts, controlling of wage rates, 
recording of hours of work experience, journeyman testing 
and¥certificationlconsteitutediithe primary administrative 
Bequaxements of this organization. 

At the present time there is no control by the Direc- 
teur de la Qualification Professionnelle over curriculum 
in technical institutes and no requirement on the partprot 
aneapprenticeztogattendvaltraininetcoursevounsta resul € 
this organization does not have to schedule apprentices for 
training or assess and record their technical prepress, from 
year to year, except to give credit forhours of experience. 
This obviates a major administrative problem with which 
other apprenticeship branches must deal. 
Ontario 

The Apprenticeship system in Ontario is under the 
Industrial tiraining Branchof ‘the Minvstry ot *Colleces tand 
UniMepsrtrese, Thisweranch méoi steers! schedules, records 
institutional results, examines for journeyman competence 
and certifies competence in 35 trades. The trades training 
population in this province was in the order of 28,000 for 
1977 and data processing has been used here since 1970. 
British Columbia 

the lapprenticeship system in B.C. is under the Appren- 
tucestiwevand Industrial) Trainine Branch of the Department 
of Labour with administrative responsibilities much the 
Same aS Ontario and Alberta. The trades training popula- 


tion of B.C. is about 16,000 and this organization was in 
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the process of implementing EDP. A complicating factor, 
in this case, was the re-organization/decentralization 
of this organization concurrent with the move to data 
Pprocessin gi. 

Summary 

The political location of each of these organizations 
is) difvetventixeabepantmentyotelbabours Ministry .of Univer - 
Sities and Colleges, and Department of Manpower and Labour. 
in Sterms topvadministrataveafunctions, «BsG: sand Ontarniosare 
much the same as Alberta, while the Quebec approach is 
different: 

In terms of size of clientele served, the Quebec and 
Ontarvoe PreunesWareehi sher®thanu Bec. wQuebeceandsOntario 
have had a long term exposure to data processing technology, 
WhileABeChershjust beginning: 

As a result of: these differing approaches and degree 
of experience, comparisons are somewhat complicated. On 
Lhe, othérP@handyrthe ls tudyrteamehadaagwideruscoperof} strat> 
egies) tomexplore.tirormthers purposesofethes followings das - 
cussion,wtherterms “YoperatangYrand "developing" :+wild\be 
used to distinguish functional systems from the one cur- 
rentiyeunder developmenttants. Cx 
Techni cadtlidssues 
Overview 

Two of the systems (i.e. Quebec and Ontario) which 
were explored have been operating for a considerable time; 


as a result, many of the personnel at all levels who were 
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involved in system development have since ehanged jobs) These 
two systems were very stable, traditional data processing 
Systems. The third system, in B.C., was developing, and 
provided a more sophisticated technical solution, to user 
needs. 

Development 

im~pche gmaditdional: Systems “ite cycle (Semprevivo, 
1G Otel Ws Oh Gt eas iba lutty istudy,! detaa Led ata bySits a des ton , 
construction and implementation, all systems reportedmuser 
involvement of varying degrees for the feasibility, de- 
tailed analysis, and implementation phases. pechnitc ad 
personnel (i.e. systems personnel) report that in their 
opinion the user had, and exercised, adequate opportunity 
to influence the proceedings. 

All technical groups reported that the kinds of systems 
alternatives were restricted by the technology of time, 
government policy on systems development, or both. For 
the systems currently operating, no one could recall whether 
formal review of the process or product was done. Simi- 
larly, development costs. and- schedule Cargets are unknown 
and, as was observed by technical experts interviewed, 
are probably inappropriate to act as a cuidel formitoday's 
circumstances. 

In the organization developing a system, the data 
processing budget is shared by a number of groups in the 
Same department. Thus, it is impossible to accurately 


identify specific costs; estimates range between $250,000 
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Cop 500 T0007 

Development problems as reported by technical people 
in each province varied. Lack of computing systems exper- 
Pence (On the parevor tne analysts inexperience and ignorance 
about data processing on the part of the NST eaack “OF 
overall organizational commitment, diffi cultyran’runnine 
two systems simultaneously with the same size staff, and 
resistance to change on the part of user staff, were all 
cited=as* complicating dittficnulti es® 
Current Status 

Operational costs (1976) were approximately $60,000.00 
for Ontario and approximately $110,000 for Quebec. These 
costs included processing of tradesmen's certificates as 
well; there is no attempt made to identify proportional 
costs between tradesmen's administration and that of appren- 
cices= “~lt™-was' interestime to note that the Quebec analyst 
estimated that 20% of their costs were re-runs due to tech- 
nNicaimMrariures- on the parts of hardware. 

British Columbia estimated that their operational 
costs will be $100,000 per year. 

System failures have not had major impact on the 
operational systems in Ontario and Quebec, with the excep- 
tion OL tines notcemroste consideration in Quebec: Both 
Systems have had the opportunity to use recovery procedures 
and reported no major difficulties. Data security was not 
given special attention beyond the data centre standard 


in-eachn LOCatLoM. 
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Both Ontario and Quebec planned major systems reviews 

in future with a view to using the "on-line" facility of 

new data processing technologies. However, Ontario had 
recently re-organized and decentralized their operation and 
was in the process of developing a manpower policy; Quebec's 
change of government and the imminent development of manpower 
policy will have important impact on their Operation. WOAs sa 
result, both of these organizations were Wanting until etheir 
respective situations stabilized before pursuing significant 


SYStemTrevisions: 


Operations Issues 
Development 


Clerical personnel and their supervisors typically 
reported that the move to data processing was primarily 
due to workload levels increasing beyond the Capacity of 
nanuab syspens: iihetrange fefeappréenticewclient populations 
that B.C. and Ontario serviced with manual procedures at 
theneimeCohpsystenvinrtiation was TSPU00RSouULl? 70 OC Mult 
Should be noted that the Alberta population in 1976 was 
16,059. Other reasons that were suggested by@clenitcaltistatt 
for the development of EDP systems were: reduction in 
paper work and the size of files, and a possible interface 
"with Canada Manpower". 

In the system development cycle, operations people 
reported that they were consulted early in the project, Vand 
generally not after that until implementation; or they were 


not consulted at all. Staff expressed a hesitancy to make 
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Suggestions primarily because they were not sure as to 
therrerolekin’ theaprocess,, 

Training is identified by this group as a very import- 
ant factor in both the implementation of a new system and 
in the@turnoversotestari.. ACcomputer concepts course, 
which is offered to the clerical personnel of one system, 
was very well received. Staff who returned from the course 
were ''very keen on computers" despite the fact that partici- 
pants were organizationally very heterogeneous (i.e. managers 
voMelericalestati) anuClera cal! staftrddentitiedia needreor 
additional staff during the conversion of manual documents. 

Clerical and supervisory personnel reported that the 
functional areas which used data processingymost erlectively 
were class scheduling, reporting of results, and registra- 
tiOnhy CONLTO 1G Ofe Certifications 

A computer generated report was viewed differently than 
other reports: in one instance a clerk was observed mim- 
icing a computer report by using blank computer output 
paper in her typewriter and reproducing the unusual Spacing 
that the programmer chose for the output, after changing 
Chemres ult s& 

The problem of data accuracy was mentioned as an 
occasional problem for iveid: consultants.w i This®seriousily 
eroded the credibility of the computer system, administra- 
tive system, and personnel in the eyes of the publics® Other 
contributing problem factors as noted by administrators were 


inadequate forms design, lack of training for high turnover 
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clerical staff, data entry by individuals with little vested 
interest in data accuracy, and lack of commitment or under- 
Standing on the part of those ECSpOnsa bisa tOrmecollecting: 1t. 
CUrreltio ue tus 

The response of staff to the question of what opera- 
tional goals were supported by data processing was inter- 
esting. Clerical Statt and most clerical SUPCLVISOrS ala 
not answer the question and demonstrated confusion about 
the intent. When alternative questions using words like 
Prin DOVeCtIVe- mand. purpose were posed, the apparent 
confusion continued. The most direct answer to the question 
was by an analyst/researcher who stated that the organiza- 
tion had’ no operational goals. 

Workload distribution was reported as Stable, with 
major peaks handled in most cases by temporary help. 

Sample input documents and outputs were obtained from 
each system. Clerical staff had criticisms of documents, 
but the degree of criticism varied from relatively minor 
complaints, such as the color and lines on one form being 
Gir UctiiUeto lOOk at. to protests about the confusing 
format, data area physically too small, too many copies, 
and inappropriate information required. Minor problems 
Were identified, in, the operating systems.while major concerns 
were found in the developing system in B.C. 

The reliability of systems currently in place was seen 
by operational staff as very satisfactory. As a heen. 


no manual back up procedures exist that could immediately 
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take wthesplacehorether data processing systems. 

According to staff, level of service in general to 
apprentices was not significantly improved. benerally, 
the perception of clerical people was that data processing 
helps to provide the same level of service to a growing 
number of people. There was no evidence anywhere of any 
formal measure of service level. In addition, there was 
no evidence as reported by clerical supervisors of staff 
reductions as a result of computerization. 

In regard to impact on other organizations, operations 
personnel expressed the view thatiithere is®littile ofthe 
data which would be of much use to anyone else. QUEDEE>45 
diy OxCepeion Gnmthis) Casemasuthey haveean important pro- 
cessing interface with the Office of Quebec Cons Truction, 
another organization in the Department of Labour and Man- 
power. 

Management Issues 
Development 

When describing the circumstances under which data 
processing was considered, managers identified increased 
workloads but went on to say this increase was due to 
policy decisions such as the Compulsory Certification of 
Qualification program in Ontario, or the desire for manage- 
ment and research information in B.C. The volume of pop- 
ulation at the time of systems development in Ontario and 
Bucs were reported in the 16,000 to 20,000 range. 

In all cases the system development was done by 


government employees usually within the same ministry as 
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the target organization at the time of development. None 
of the user departments had data processing expertise on 
Scat is, 

Dissatisfaction was expressed by managers about their 
involvement in the systems development. User ignorance 
about data processing often led them to feel “at the mercy" 
of systems people who had little experience in the user 
aled~ ll Ore the vusercorsanizations Visited had a central 
office, and physically decentralized field service compon- 
cutS Sl ypically ‘the ycentral otpice was Significantly 
more involved in system development than regional offices. 

One organization reported borrowing external expertise 
to sit in on discussions about future developments. In 
this instance, data processing personnel dismissed one 
Suggestion by the user as impossible; but the user computer 
expert pointed out that, while the suggestion may have been 
PNCONVENLEN i tOr the computer group it was certainly ONE 
impossible. hiiad ‘the users been om his own. the final out- 
Come May mot have been an his interest. This anecdote, if 
true, goes a long way to explaining why the expression "at 
the mercy of computer people" was so prevalent. 

Project management in terms of budgets and also 
schedules was not remembered or documented in detail. 
However, managers of operating systems expressed the opin- 
ion that while both schedules and budgets were not met, 
this was secondary to the question of whether the system 


met the functional requirements. 
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The problems of the system development process were 

identified by the user group generally as follows: 

a) User/analyst team were unable to foresee all the 
Leeds OL vongamnzati.on and “the complexity of system 
changes made adaptation to new problems difficult. 

b) Differing groups in the organization had perspec- 
tives that were specific and narrow to their area, 
resulting in difficulty integrating elements 
cohesively during system implementation. 

c) Staff were inadequately trained. 

qveslata conversion isa costiy, time consuming task 
that interferes with the ongoing job. When tenp - 
orary help was employed, inexperience and a lack 
of commitment resulted in an unacceptable level 
Oieinecorrect datas 

ey? Some =forms were inappropriate in !format: SO LOUT j 
complexity or apparent usefulness. None of the 
Managers yreported a reduction inthe number of 
difrerent MkindsMoL Storms; %in the opinion of one 
individual the word "proliferation" more accurately 
describes thevetrect of data processing on paper. 

£) Interpersonal *relationshipsiwere'citedsasa problem. 
Misunderstandings and conflicts were attributed to: 
a*Tack of Commitment ;lack®%of data processing “ex= 
peTrzeneceson*therpart of the®asers tack of¢tundér= 
standing about user operation on the part of the 
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to change; or the "usual people problems". 
In the two operational systems, no EDP system review 
after implementation could be rememberd. 
Current Status 
The question of the tangible and intangible benefits 
of data processing elicited one major common response; the 
ability to maintain levels of service with continuing expan- 
Sion of client populations. There was some disagreement 
among the managers about whether turnaround time was in 
fact improved. One individual Suggested that he now had a 
“more fordéewlky'sesysitem: 
The majority of managers said that data processing 
had no impact on their work patterns), or how they did 
things. Gne. peysoméif lovethat! herwaswsuwre sthat tas work has 
changed, but in very subtle ways that would be hard to 
isolate, due to confounding factors of politeyetandeor ¢anniza = 
tion change. One of the two individuals to Teportiswonit 1 
cant impact suggested that the effectiveness of special ly 
requested reports was a major factor. 
Other individual comments and recommendations were 
as follows: 
a) Focus of the system should primarily be on record 
keeping 
b) The planning and preparation for the move to this 
technology is worthy of investing time and effort 
c) There should be more interaction between field staff 


and "top brass" in the development process 
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d) Development of the system should be done from the 

bottom of the organization up 
e) One current staff member should monitor the devel- 
OpMment process 

f) There should be greater flexibility in the design 
Specifications to allow for future functional 
requirements without major system overhaul 

o)) Ineiningsorustarh as san important activity in order 

to reduce error rates, and give them some idea of 
how the pieces fit 

h) System software maintenance should be done by user 

department personnel 

1) Commitment of staff from the clerical levels to 

the highest level of management must be acquired. 

Managers reported that routine operating statistics 
were the most useful joutput: from) their perspective. This 
was a result of the reported record keeping, administrative 
and control function of data processing. Research was 
eather Tot done to any great extent or Seen as not having 
much to do with the day-to-day operations. 

The majority of interviewees perceived Significant 
resistance to change but were in disagreement about the 
source of this resistance. The most common suggestion was 
that the resistance was due to organizational and individual 
inertia. Other suggestions were: lack of communication 
due to technical language of data processing personnel, 


lack of guidance and leadership, and failure to get commitment. 
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Future Developments 


Both operating systems planned major reviews in the 
future with a view to extending current capabilities. 
Future development will await the consolidation of actual 
or potential changes resulting from POLLCy “and/or vorgani za 
tional adjustments. 

When managers were asked for their recommendations, 
one suggestion was common: in-house data processing exper- 
Pisce 15 desirable.) This idea is important enough that one 
organization is currently recruiting and another group has 
seconded a field professional with data processing exposure 


to act in an advisory capacity for central office. 
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CHAPTER 5 
DISCUSSION AND CONCLUSIONS 

imporder wosplace therresul ts and subsequent discus- 
Sion into an accurate perspective, a review of the methodol- 
Ogical problems of the study is in order. 

Onesot; theytirste dud ficulties of this Study was in the 
execution of the structured interviews. The respondents’ 
approach to the questions was varied and, in the interview 
setting, each had the opportunity to query the researcher 
about the intent of the question. The interviewers had to 
Dew Caretuls noteto@pdasmthes answers 

Many of the interviewees declined to answer some of 
the questions and a number of reasons were offered as ex- 
planations. While some reasons were obviously reasonable, 
such as not having the information requestedgyata was\ appar- 
ent that some questions were avoided because of discomfort 
and anxiety on the part of the interviewee. This was 
evident especially in places where there was continuing 
organizational conflict over a related data processing 
issue. The question of what problems occurred during 
development and what were the causes, is a good example, 
especially where the evidence indicated that a colleague 
nigh tybevinplacated: 

Since the area under investigation is a complex one 
involving the relationship of people with technology, there 
are many potential confounding factors which cloud the 


pictures; Quantificationsof, thesenissuess particularly 
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where they inter-relate, is very difficult since the tools 
to measure the degree of organizational conflict, degree of 
Success, and even the cost-benefit ratio are either non- 
existent or of questionable benefit UFISGhOLEe TL 77), 

The answer to the question of actual cost of system 
development could not be provided by anyone. The number of 
dollars expended on a particular pLoseetrisetprobabity Gonetof 
the simplest and most objective measures that can be made, 
at least in terms of external resources required. Managers 
noted that whether or not projects came in under budget and 
on schedule was far less a concern than whether the system 
was functionally appropriate. Given the kinds of conflicts 
described by them, it is easy to understand this approach. 

Some caution is advised in making comparisons among the 
different apprenticeship organizations in Canada. As noted 
above sithetprogram inm@uebec*i's substantially different from 
any other program in Canada and these differences serous by 
influence the administrative requirements of the organiza- 
tion generally and of the data processing component specific- 
ally. "e0n tthe .othéerthand sithére fare lsome Gareéds tof dvEtrculty 
and success that the Quebec organization shares with Ontario 
and BiG; 

Thesbritenrent ial ibtiect VonvOreanizatironaliwevels 

A review of the literature reveals writing on the sub- 
ject of "management information systems", or MIS as it is 
commonly abbreviated. The benefits cited by much of this 


literature are related to better management through improved 
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decision-making. Better decisions will be based on better 
and more extensive information provided by a computerized 
MIS. A National Centre for Higher Education Management 
Systems (NCHEMS) survey in 1975 ranked the improvement of 
internal management as the most important reason for initi- 
ating MIS development (Gaither, 1977, (Bie RI 

This study identified a major difference in the effect 
that data processing systems development» inthe! organiza - 
tional levels of apprenticeship administrations. All of 
the systems reviewed had the greatest impact™ an terms= OL 
day to day work patterns on the clerical level, and second- 
arily on the supervisors of the clerical oT OUpS Ve DENLOT 
managers typically received computer generated reports ‘that 
produce information they received when the administrative 
System was entirely manual. The major reported differences 
between manual and computer systems were: 1) reduced 
clerical workload in producing the information; 2) reduced 
time in production; 3) a perception of increased accuracy 
andy 4 potential” fore accomodating! future growth. 

Therefore, a more accurate description of the systems 
under study would be "clerical support system". Most of 
the clerical” functions under these= data processing systems 
changed substantially; clerical supervisors therefore con- 
cluded that EDP systems require a higher level of training 
on the part of staff. There is some question whether this 
conclusion te substantiated historically by EDP alone; each 


of these systems had increases in complexity due to policy 
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and legislative changes as well. 

Given the greater degree of impact on daily work pat- 
terns at the clerical level, it is a conclusion of this 
study that clerical people should be involved if possible, 
and informed at least, about the progress of systems devel- 
opment. 

Development Problems 

All organizations at all levels noted that the move 
to EDP was a major event, but there was a fundamental dis- 
agreement between technical representatives and the user 
community about user involvement in the change. The combi- 
nation of reported user ignorance about the technology and 
System analyst ignorance about the user goes some distance 
in explaining the resistance to Change demonstrated by 
Gheseio regan ationse 

There was no specific planning undertaken to deal with 
tieshumami <ais pects) jotyethis whanges! 9 lit) ais onhy fn? thesdast 
two years much attention has been paid in the literature 
on thesicomputernmsystems: analyst. as a Catalyst tom agent of 
change (Feeney and Sladek, 1977) although one 16th century 
author has expressed a related thought: 

iemust sbericonsa dened tthatertheme: fs nothing 

more difficult to carry out, nor more doubtful of 

success, nor more dangerous to handle, than to 

initiate a new order of things. For the reformer 

has enemies in all those who profit by the old 

order, and only lukewarm defenders in all those 

who would profit by the new order ... (Machiavelli, 

SES Salt wally OLS) corals enten ofp pe 


In order to reduce the collective anxiety of Cre Pac a. Le 


Supervisory, and managerial personnel, it is recommended 
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that the move to use EDP begin with a small non-threatening 
projects phtidis. cheanathatuthis technology -has serious 
impact; a modest effort that has high definition will have 

a higher chance of success, and a lower ipa pike Ttyetas1S . 
The literature amply demonstrates that more and more organi- 
zations will be using EDP and that the trend in the WSse7o.t 
administrative computing is toward increased sophistication 
(Robbins), (et rake.1975: PiptGy7 io elakevany wlearning process, 
progress is easier when based on a foundation of positive 
experrence:. 

ines hist tet owanrd anereased technology is serious and 
difficult enough that it should be done ,) (ivf tate albipossible:, 
ae sti Mes. 60c tor panier ational Stability. Two of the organiza- 
tions recognized this and were deferring further EDP -devel- 
opment until policy and organization issue resolution. 

Given the kind of confusion and difficulty demonstrated 
when policy realignment, reorganization, and EDP system 
development were attempted Concurrently. this! as a highly 
recommended course of action. 

The reported effect of EDP on Stakhinowhevels WS) isch 
that there should not be any expectation on the part of 
users to reduce personnel during implementation of these 
SYSECMS «yp alimeha Gte-+ calls to F the organizations documented the 
HREVierse -si\tua Guonwime the: shont wun. 

Users who were not informed about EDP found the (uesStion 
of what role to play in the development process difficult 


to answer. As Churchman (1968) notes, the problem with 
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the engineering approach that is common to technically 
Oriented people is that they expect the user to say what 
he wants, when the user has no experience upon which to 
base his expectations. This problem Supports the above 
adeayof easing the userjiinto. the technology with a modest 
first project to raise his level of awareness. 

It is also suggested that the uninformed user should 
be exposed to the technology before proceeding to develop 
EDP supported systems, so that the user will be able to 
pat ticipatesmoresintelligently in. the Brecessagals “was 
BepOUted = mostystattawhosattended computing systems semi- 
NaLseuecturnedetos themiopsawathea Significantly more positive 
view, despite some serious limitations in this course. 
(Thegditterentialtetfect.otwdata processing systems devel- 
opment from one organizational level to another has been 
demonstrated both in the literature and in this Studyat«Yet 
the mix of personnel in these courses was across the full 
range of manager to clerk.) 

Another difficulty experienced by user groups was the 
$a bai by, bopdemonstrates! inancialhicostmbenetitar While it 
might be tempting to attribute this to the fact that these 
Organizations belong to the public sector, and therefore 
have a greater interest in effectiveness than in efficiency, 
this sproblemsis moredsubstantial than ithats.« Fischofs G19 7.4) 
goes into some detail about the problems inherent in the 
whole concept of "cost-benefit", and poimes out -that+the 


results Of .any«specifie analysis of cost-benefit, "will 
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depend on whose values are assigned to the various costs 
andebenc frets ker tLatpewai 7 9): 

What measure can be made of the benefit of a "more 
orderly" system, as reported by one Manager? "And does a 
Sreater devree of orderliness have its costs as well? ‘The 
difficulties that such questions pose for the manager who 
is attempting to assess the situation in a timely way are 
enormous. On the other hand, there was no documentation 
available from any of the groups studied on the actual cost 
of development in terms of budget dollars expendedrariet 
would appear that the decisions made by the managers to 
proceed with system development were based on a more global 
appraisal 

Given the workload volumes of each of the branches at 
the time of EDP development, there is some evidence to Sug- 
gest that there existed an approximate volume of clients 
beyond which diseconomies of scale occurred, Cimensisamiular 
administrative requirements. While most of the EDP systems 
did not result in an improved level of service to the PUI 31. Gs 
Senior managers suggested that a minimum level of service 
would be impossible to maintain without information tech- 
nology. Mlhiseconsta tutedisthe ‘basuicay usta fication presented 
by most managers. 

As in the case with the measure of costs, and schedules, 
there was no evidence to suggest that any attempt had been 
made to formally assess productivity except in the grossest 


sense. The confounding factors of employee turnover and 
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increased complexity made it impossible to determine the 
change in worker and system productivity that occurred as 
a result of computerization. 
Operational Problems 
Training 

Mere 1s ne "evidence to Suggest that EDP systems per- 
form any better than any other system in dealing with con- 
fusion or ignorance about Organizational objectives. The 
question of the place of administrative computing in achiev- 
ing those objectives was not answered at all DyYvoLrerncat 
workers and their supervisors. This is probably mot’ ‘a 
problem that is unique to data processing systems and the 
clerical workers associated with ‘them. *'Tt S's Suggested by 
the results “of this study "tha tithis? 1 evidence Of Fa Pera ining 
problem. The question of whether Sophisticated training 
of high turnover clerical staff is cost bene picrad, its 
especially problematic given the limited attention that 
has been paid to establishing performance measures for such 
Sedna tric minposst bile to SAY oS) ad eLesute vor this study, 
that a specific and formal tralming period Would result. in 
higher worker productivity, but the question bears further 
study “on the’ Dasi's sof Outstanding goal and cost effective- 
ness concerns. 
Data Accuracy 

One major problem that was identified by field service 
Staff in using EDP system generated documents was that of 


data accuracy. This issue was particularly intense during 
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the file conversion process, where temporary help with no 
particular commitment to the organization were employed to 
convert data. The problem continues in Systems which have 
been operational for many years as well. 

Tha sywaspespecdalilve frustrating) towtield personnel who 
must bear. the brunt of public criticism in face’ to face 
confrontations, while having the least influence and beast 
Opportunity to change system data. they *mustwo fecourse 
take responsibility for errors that are genermatedetronytield 
originated documents: That errors will occur must be taken 
for granted. It is strongly recommended that apprentice- 
Ship organizations which plan to use EDP Systemsibuildyin 
a capability for data verification by the person who has 
the greatest vested interest in its aecuracyeNChetapprentice., 
the employer, or both. This data verification procedure 
Should occur periodically (such as annually), with docu- 
mentation on the current data stored on the individual/or- 
ganization sent to the subject party, for correction and 
return. In order to improve the return rate of this 
turnaround document, it should be sent at the same time as 
other administrative documents that must be returned. A 
confirmation notice or school schedule would be an example 
of Suchsahdocunent: 

This approach is consistent with the Stanley House 
criterion for humanizing electronic information system 
(Sterling 591977) s»aInBaddition to: the obvious public rela- 


tions benefit, this idea improves the quality of the 
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administrative data base, and the respons tbi lityetor 
accuracy is shared with the ultimate user of the system, 
the jelient »s\Ltishould ‘be noted that ‘this Capability is 
beyond that of traditional manual filing systems which 
preserve information away from the client in ways which 
discourage his involvement with the data as it is stored. 
Managerial Performance 

The survey of the literature suggests some conflict 
on the subject of the effect that information generally 
and EDP generated information specifically has on decision 
making and managerial performance. On the basis of the 
observations of this study, EDP information has no Sion i 
ficant impact on the work patterns of the vast majority of 
senior administrators, in apprenticeship organizations. 
This is surprising given the general use of the expression 
"Management information systems'' (MIS) when discussing 
administrative ‘computing. In the case of the Sbudyeercups ; 
MIS is a misnomer which hides the fact that all of them are 
basically pelerica lk ssupportesystems which yatiso. could be 
referred to as "transactional" systems due to the fact 
they focus on individual, micro aspects and data/information 
needs of the organization. 

Whether the discussion centres On saransactiona |"! 
micro systems or "planning" macro systems, the literature 
details differences of opinion, on the efficacy of formal 
information systems in contributing to managerial decision 


making. What expectations can a manager have for EDP 
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Systems? The managers interviewed reported either complete 
ignorance at the outset or expectations that were unreal- 
isitvealty optimus tice 
Expectations and Epistemology 

The problem of developing appropriate expectataonspfor 
the system that an administrator might be building or using 
is closely related to the confusion over terminology that 
is demonstrated by the various ways that authors use the 
Same words. The confusion of terminology and expectations 
are bound up in the epistemological considerations of sys- 
Lemsedecigns WRefemringstonWebs ters (Spistenoto cviuaseithe 
o> budymore theoryeodat hel ona ban, enature® methods, and limits 
br knowledgeve, dttisepreposedsithat’ the following brief 
epistemological model helps to resolve the debate in a way 
which will more closely align reality and CxpectacLonss 

As the model in Figure 1 indicates, there are four 
terms @6i) Bdatacs 2) Wie nitormaition: Wis) knowledge and 4) 
wisdom. The decision making of educational administrators 
seeks togmoveiast fared to the right of the’model as possible; 
that isi/towsayjritsisytoybephoped thatidecisions should be 
"informed" at least, preferably "knowledgeable" and ulti- 


mately "wise". 


tot | 
2 
DATA INFORMATION = KNOWLEDGE WISDOM 
context, ers values, 
framework constructs philosophy 


Figure l. 
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Phe mos tyelementatenpart. ofithe models data. Foruthe 
purpose of the model the IBM (1969) definition as noted in 
thessunvey of thepliutenature wis iused:, Jla representation (of 
facts, concepts, or instructions in a formalized manner 
Suitable for communication, interpretation, or processing 
by humans or automatic means". infomation’! is defined. as 
Fue Meaning that gayhuman sassignis «to data by means of the 
known conventions used in its representation." (iskeo Esa 

This concept of convention is expanded in the publica- 
Buona unt tOauctLonmt ombata Management (IBM, 1970). The term 
"context" is used interchangeably with the term "convention". 
An,example of\a piece of dataysis 140548... This .data might 
be true, valid, and relevant, but without the context 
provides no meaning, and is therefore not information. 
However, when the context is provided with the convention, 
in this case a date of birth in the form day, amonth, and 
year, data becomes information. Thus the "placing into 
context" by providing a meaningful framework is the process 
whereby data is transformed into information. 

Information is transformed into knowledge when infor- 
mation is integrated into more sophisticated constructs 
that relate a.vanicty etupieces .of information. Knowledge 
implies a level of cognition that goes well beyond a Simple 
Tecitatiron OL utheseace oe ihe ‘distinetion between 'knaw- 
ledge" and "wisdom" has its basis in values, or a philo- 
sophical point of view. A decision is judged wise when it 


is consistent with the principles of the judge's perspective. 
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The question remains: what can an educational admini- 
strator expect from an EDP system, in his quest to move from 
Pete tO; ri cht maint veureua Beginning at the left, a com- 
puting system's capacity for the accumulation of data is 
effectively without Jimit. CULrentive one rool Of Macnetic 
tape can store up to 75,000 characters of binary data, and 
the common reel of tape is 2,400 feet wong. 9" In addition, to 
Lids tithes are notrlimrted to one reel of tape. 

Manipulation of this data by Sorting, Classifying, and 
aggregating, can be done with great speed and STeAtP accuracy. 
Consequently, the potential production of information from 
data by the placing into contexts or frameworks is very 
Substantial. 

However, the transformation of information into know- 
Tedse requires human Skills and comprehension beyond the 
current state of the computing art. Any EDP system which 
could achieve this would be an artificial intelligence. 

The barrier of comprehension and integration that separates 
knowledge from information is not one that a computer can 
transcend: therefore our expectations of the potential 
Dene t tS Ot Such A¥Sy Stem mist be tempered with the reality 
of how well we can employ the information resource as a 
foundation for extending our knowledge. 

On the left of the barrier in Figure 1, the computer 
technician/technologist is found; on the right is the 
educational user community. How well has each side done 


in reaching across that barrier? Given the equivocal reports 
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in the literature on the effectiveness of EDP originated 
information on decision making, there is some work to be 
done ine@thissareay 

Transcending Information: the Three Hat Theory 

In®this*study.theeuse’of existing computer’ files: by 
managers is’ limitedyto the routine!operating statistics 
which are very much like the reports generated by the pre- 
vious manual system and the occasional special reqdues tr 
These special requests are relatively simple, such as lists 
of apprentices in’a particular tradé inva’ particular ree1on 
or a list of potential award winning students. 

Thevyreasonseftoresthisesituation varyitroméindividual 
co andividual,@fromesituation to. sutuataon* generally, how- 
ever managers have little knowledge of the specific data 
which are available and demonstrate very little understand- 
ing of what ways the data might be combined to Support 
policy ’consd derdtions: 

One way of dealing with the barrier is referred to’as 
thetethreewhedes theory VuaSandinvt 1977) oe okhe underlying con- 
Cept isPthatvboth thevyeducationalvadministrator andtthe EDP 
professional have jobs that are sufficiently complex to 
Gequires their full yeimesattentzon’ — Titus) the ineedu torea 
vchirdvhat)*@ltorsPeoibelnoteédsthat whiateistmeant by this 
expression is a third person who will act as a mediator 
between the two groups mentioned above, and not one person 
who will wear three hats. 


As the technology of EDP advances, the whole area of 
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information/data management promises to get more complex. 
Data collection, processing, and dissemination is expanding 
with the advent of new methods: optical character recogni- 
tion, voice recognition, mass storage systems, data base 
Management systems, statistical and modelling packages, 

and microform advances are all indications that a new field 
OEyspecializationymay bevonathe, horizonysthat of the-infor- 
mation manager/mediator. Hence the emergence of the "three 
hate theory,''s 

Under thesthardjhatswill «be. theabrainsofua mediator 
who is able to identify the information resources that might 
be appropriate for whatever problem is under discussion. 

He will be able to contribute to the problem solving pro- 
Ges— Of saAdministratorspbyaredating specentac instructaens to 
EDRepersonnelssamongyothexs, saboutawhat,data is.toabe 
gathered and how it is to be processed into information. 

Ass Chuychnane (19/4 \spoimtsiouts thewintformattionuscien. 
EVStSOLraMal ave ra toenOtey UStwagli brartan. wSince heuwillape 
required to pass judgement about the accuracy, appropriate- 
Ness, Fcost.ebenefit,.Validity,sand completeness ot, the 
information. He also will struggle with the problems of 
Guadhityepquantity, ambicuitys.biasewenredi bil itygedistertion, 
entropy, noise, objectivity, meaning, relevance and timeli- 
ness of the information resource. 

The two organizations that were searching for an infor- 
mation consultant to help in system development and main- 


tenanceawerenessentiagligiputting, ther,’ third hat¥etheory 
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into practice. Both of these groups had experienced 
undesirable effects from the gap between the user and the 
technical experts, and were in the processing of TecruiLtang 
atethertimesotithers tudyr 

The gap between user and technician is not improved 
by the physical and organizational distance between the two 
parties. Physically, all computing personnel were located 
mySeparateybuitdingss and@in) two cases )¢the offices twere 
focated- in diftferenttcities.'iAS Cohensetvaly have» observed: 

the way in which the equipment and work space is 

Phys vcamiys laid outers: austrons determinant of 

who isiiikelyatandwabley?tolitalkuwith whom and 

Wien.) PliAISNdVbhleult. to form a relationship 

with someone who must stay at a work station on 

the other side of a seven-foot-high machine 

(ot 4 Oe 
With the data processing people, data entry people, and 
processing hardware located elsewhere, it is easy to see 
how a sense of remoteness evolves. 

POTS4eVanretyponvwnis tOLuicalwandsorganrzationallimeasens, 
ali» technicalpexpertisesresponsible for veitherssystem devel - 
opment or maintenance and enhancement were employed and 
therefore primarily responsible to managers outside of the 
user anea? (HOPpoLemivertestion contiictsvoteinterestsvand 
commitment of time, energy, and interest exist under these 
GUECUMS TanGestm) Examples fof sthis rconflictuwerevevidentrin 
a number of individual instances. One person was assigned 
the role of ‘evaluating and investigating the organization 


Boat@he was ostensibly serving; the@result of his effort 


was an extremely critical document which was unknown to 
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the user community. Another person had significant impact 
on the development of the EDP system by way of designing 
input forms and deciding what data was to be gathered. He 
Tesponded to the queseron avout what scneanizat ronda lieoal 
were Deming Served by eLoPesystems by Stating that sin his 
Opinion the organization had no goals. These two incidents 
and the one where the technician "attempted ptoschaimethat a 
particular process was impossible technically when it was 
only inconvenient, suggests that the gap between user and 
the computing systems community is not just epistemological. 
THUS the iIntormatton mediator, consultant Ss *rolewwrllealso 
De ccieisive.. asi well asicarrying the vesponsibs lity, tor 
information management, education, and innovation. 
Data and Information Sharing: Inter-provincial 

The study team investigated the prospect of establish- 
ing common coding structures between provinces in order to 
bavEhiatad CG Iter plovaincrat Gatarand- in Tormatione sharing. 
Technically speaking, data sharing between Ontario, Quebec 
and Bratash’ Golumbaia’ Vs* ¢empircated by the fact! that each 
PELOVINCe’ LUNS Ol a dlieerent machine. hiswtdeton 1S6mccaT 
less important... Noweverm, than. the historical interprovincial 
dtiterences Of sOpintoneapour such things as trade. definition 
and designation. Until these more basic differences are 
Tesorven, LL Phey can Of snould De Mitam's™ untikeiy. thaterthe 
Bharine Of data atthe EOP evel” will be possipie or pro- 
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Data and Information Sharing: Provincial 

One other issue that emerged as a result of this Study 
is the question of information sharing with external agen- 
cies. None of the apprenticeship groups studied reported 
any Significant change in relationship with outside organi- 
zations, either public or private, with the above noted 
Concern yi nmthestreldawurhmeclientssabout data aGCunacy . 
However there was mention made in all cases of external 
users having an interest in the system data. This interest 
was just beginning to evolve at the time of the study, and 
raised some question of data confidentiality and processing 
COS ts.. 

Civen  thewtact otha t ites cxpensivesto SO LPVeECtVESIELOT 6, 
verify, correct, and process data, one organization is 
beginning to charge users on a cost recovery basis for the 
production of information which is outside the functional 
requirements of the apprenticeship branch. This promises 
to beya continuing ssuee elhe Lquestion .of ICC maOreande a= 
tional sharing of EDP originated data will be an even more 
di Titi cult aprob lems Con athe shucure Aas athe technology improves 
Chema bi lit voto nd oes Ov, 

Summary 

On the basis of the collective experiences of appren- 
ticeship administrations in the use of administrative com- 
puting, the following conclusions and recommendations have 
been made. 


The, intyoductions omeelectronic data processing technology 


yy 2 ee ee 


gee ba . 
ont ot as ie 
cn on ne 


bigihiase et shulgh ne we 0 gig adie 
Conese Se Tame etn Le Raa ie Aes 

i Ameexe 6, zouk” Ce in a Hi * igi fem Ut el avo, es 
mp Cerne 2am ope naraa Bate | oF Laren cr privad apdeu 
oo \konte ail car sya asles h migvs at galnntaad, sat Sap 
sage soe Der oo et Bil wha celal tu mien 7008 Boetee -_ 
.sena9 ; ' a, 


ite ,CAeliey OF SUTeweqam ee x, Phult Tse), of) ‘neviod 
1 POLL Ss Lepr BAe Parry 4cbrarg ithe a ioeite? o¢t bay a 


= 
ay S92ng ay (28's Bens eS air aetTan qqveds: 0 pnsaaiged 7 
. ey) 
(ody ol! Miicotm wets Metered ip, nae es 
Theo! oe tikest lardetuams 24436 adreneT ines : . 
bi thy yo. tse 260 Sane eat 7 das 2d putunisaos a ad Oe: _ 


aol. Hivo: ABlad 1 Lave tes fiiyints ine Ae gatrsde, hago , 

| ir tg ck 

2evecoe! yn Tennel oft et: EMEe oa? top waldary Jee 
; abe | a8 @b a9 “apt ide, aay ole 


68 


into traditional manual paper systems constituted a major 
change. Resistance to this change was reported jwyeteno 
formal effort was made to manage it. 

The move to data processing is a significant enough 
event in the life of these organizations to warrant close 
attention by senior administrators. Therefore a period of 
program and organizational stability is recommended. 

cheskDPisystemse¢hatware ins place havera Si gnata cantly. 
datferent set fectseon@thebvariousleveleofethe organizations 
using them. Clerical functions were radically changed, 
while management behavior and work patterns did not. "Cler- 
ical support systems'' is a more accurate title for these 
Systems than "management information systems". 

There is very little evidence from the way that managers 
of these organizations used the information resource of EDP 
Systems, that computerization improves management decision 
making or managerial performance. 

iherymagor benefiteofmEDPasystems,sasrthey! are | usedvan 
apprenticeship administrations, is not improved information 
Orfimprowed scrvice tomci#entssibutethebabidity totprovide 
a minimum level of service to a continuously expanding 
clientele. 

There 13 considenabdeudifficul tye demonstrated in 
establishing accurate costs and benefits that occur as a 
result of systems development, either before or after the 
Projyeces 
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gap between user communities and technical groups continues. 
The responsibility for this gap belongs to both groups, and 
to the fundamental misunderstanding over terminology and 
expectations. Given the increasing complexity of both 

the technical and the program sides it is unlikely that one 
side or the” other *w1ll be) able to -bridge*the GCap tandss ti lt 
maintain functional expertise. 

An epistemological model has been presented as a means 
eo resolving the*contirverrin Lerminolovy and forvestablish- 
ing a base for more realistic’ expectations about the potven- 
Cte ance imetar Onswot ENP in wintormation systems. 4 
dUScUssioOn OF the emeroimems third hat vorvoreani zations: 
the information manager/mediator, was the result of the 
barrier in the model. The model noted the technical oppor- 
tunities and emphasized that human skills and comprehension 
are necessary tov transeend= thes inherent limitations ot edata 
and information. 

Therefore it is recommended that apprenticeship organi- 
ZatiOnS recruit, an IntoOrmacion consultant tommedrate. the 
differences between user and technicians and to act as 
Organizational educator and innovator; in the area of 
information uSe. 

There is some confusion about whether it is computeri- 
ZaeLoOnyor PObicy ech areerormepoth thataaccounts tor eine 
increased complexity of these organizations; in any event, 
tiere 1s an identitied@aeed for better methods ‘for training 


staff. This conclusion is supported by evidence of 
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Overwhelming ambiguity among clerical staff about the 
organizational objectives. 

Managers should be exposed to analytical techniques 
for, using information, including information that comes 
from EDP systems. 

Computer system analysts must be trained for their role 
as agents of organizational change. 

Given the human problems of data processing system 
development, this research supports the idea of element by 
element development as opposed to the holistic approach in 
some literature. 

It 1s recommended that, as an adjunct to other methods 
of enemas and assessing the results of Systems develop- 
ment, measures of productivity be developed. 

It is recommended that the data stored in computerized 
fifes be subjiect, where possible, to the verification by 


those individuals or organizations concerned. 
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INTERVIEW QUESTIONS 
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MANAGEMENT ORIENTED QUESTIONS 
Development 
When did the organization begin to consider data pro- 
cessing and under what ‘circumstances? 
Who did the system development? 
e. 2. private sconsultant:: 
POovernmeng, service bureau, 
user department personnel. 
How much involvement did the user have in the system 
development cycle? 
feasibility study -— was it done, by whom 
alternatives identified, and documentation. 
analysis 
design 
CONS truction 
implementation 
Any (hajornhehangées4to ithesifunc tional sspecrfications 
along the way? If so what impact on the process did they 
have? 
What comments would you make about the management and 


contro leotenpke projecny 


schedule -= was itimet 
bueper-- whatiwas) ate and) wasi at met 


What problems occurred during the system development? 


What were the causes? 
Recommendations? 


Was there a review done following system implementa- 
tion? 
Documentation? 
results7 
conc hus rons? 


recommendations? 


What were the (imeet and indirect) costs! of the project? 
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Management Impact 


What changes in management behavior occurred i.e. work 
patterns? 

What is data processing used for? 

What information does the system provide for manage- 
ment? 

What tangible and intangible benefits has data process- 
ing had sin the Srganiwation? 


How much good does the service do? 
How good is the service? 


What management goals are supported by the system? 
Management Perceptions of Operational Impact 

What do the operational people think of the System? 

What do the technical people think of the system? 

Wass tTNCtTe STCNImicantiresistance to change? 

What current operational problems are you coping with? 

What future plans do you have for the system? 
Organizational Questions 

What changes in the organization occurred as a result 
of data processing? 

What is the relationship of the data processing group 
to your organization? 

Has data processing had any effect on your relationship 
with other organizations? 

What 1s your opinion about the possibility of attempt- 
ing to organize uniform national coding structure for the 


sharing of apprenticeship data? 


ou a 


ai - “ a 


, a 


ficsisg bow Se aera iad ‘alban han “aldby 
2 ov Seobvembangre Mee 


nf’ CS 
te 42 0d7 2096p 50 ha | Suit ‘ol »% eer _ 
Tay ™< S;) ef bows wot - 7 


. 


Tress ae PUN | ohare Sanegeans Bry 


bore bi St aragqt To nyctt harman’ J IMog are’ i 


ia om to rif Lr ease ipo a8 eb "aw . _ a 


2 


. Sed aE IBIS SACS aitjne eve why sade 
i> ie SAT tear! fey Less eee ean a i 
dale r RAS VENA ead ie in . Lake Tez /Faet i ; Cade! . 7 ie 
25%: Qt t87 ean vod ihe 2uly. Wawa sed 4 | 
' 
ta it rsa) soon iiazéneey a; 
Seu 6 Sb Og of, es oTS hae BA 87 eenwetta tain 7 
pAbesoootg syub 26 + 
, - fy 
ies. \ 2recuso Daub edz Wo Tea NS Oe ESe 902 @) ten¥ [ A) 
; an 


tackins dneaee 1—< ou: - 

Piivovetelss Fue\ diy dasa te ap tee ps ESOS Hiab. Bede + 
~ Y tony teetaeyae pieces 

*Tgne? Sa 6 ee swodn roiudign uae abn 
ait 70% chu Tuete 


OPERATIONS ORIENTED QUESTIONS 
Development 
When did the organization begin to consider data pro- 
cessing and under what circumstances? 
How much involvement did the operations staff have in 
the system development cycle? 
feasibility estuds, 
analysis -- were the functional specifications 
documented and reviewed by you before 


desten and ‘construction ? 
CONSTTUCEION 
implementation -- what kind of system Lestame was 
done before implementation? was 
TU Satistactory? 
was it complete? 
what kind of training was provided? 
how? by whom? how effective? 


Curremt Status 
What operational goals are supported by data processing? 
Are the user manuals and procedures easy to understand 
and are they easy to use? Recommendations. 
What is the distribution of work like among the staff 
and over time? 
What documents are used: type, volume, retention, 
Storage, security, appropriateness? Recommendations. 
What audit controls do you have in place? 
With Vespect stoisysetemiunputs., processes and outputs: 
how difficult are they to effect? 
what are the procedures for this? 
costs and time required? 


HOW reliablevtis @ehesisystem? 


What procedures do you have in the event of system 
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failure? 

What does management think of the system? 
service Aspects 

Has data processing changed the level of service to 
apprentices? 

Has this System had any impact on your relationship 
with other organizations in government? ciwew provadang 
information services. 

Impact on non-government organizations such as employers, 


union groups etc. 
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TECHNICALLY ORIENTED QUESTIONS 
Development 

What was your overall relationship with the user group 
during the development cycle? How responsive were they to 
the development? 

What system solution alternatives were considered? 

What problems did you have during development? 

Were wthere=chiangesce to, the functional specifications 
and if so how often and how significant? How were they 
dearth rwi tly? 

Was there a formal review done of the system develop- 
ment process and product? Documentation? 

What were the development costs? 

Was the budget met? 

Was the target schedule met? 

Was the project control and management effective? 

How was data conversion achieved? 

Current Status 

Wha traresy our scurrent operational (costs? 

Whatedowthesoperations start think of the system: 

What does management think of the system? 

Is it possible to get a copy of the data elements stored 
and the coding structures used? 

How is data entry done? Batch vs online. 

Which storage medium is used, and how much? 

Which access methods? 


What about software? 
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Proprietary - how much 


what kind 
problems 
benefits 
maintenance 


In-house 
problems in development 
recommendations 
Maintenance 
PUSU Geum ans 
How is file maintenance done? 


Recovery procedures - what are they and how effective? 


Have they ever been tested? 
Needed? 


Data’ conerols + 


Sle Curt 

back up 

cle ita reels 
data validation 
Output controls 
aGeess, ToOudata 


Problems? Recommendations? 
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APPENDIX B 

List of Personnel 

ProjyectmDirectomen. MiyMetMarcheaB. Ay (Economics), Professional 
Diploma in Education; five years experience in the 
areas of management research, data processing and 
Systems analysis and one year as an instructor at 
NAIT in computing systems technology. 

Economist/Systems Analyst - P. McFarlane B.Comn., Diploma in 
Computing Science; five years with the Planning Sec- 
Ketanlat Gas jabresearchweconomist andssystems analyst. 

Techn ieahesupponen€onsultanttean. kSendaubesc* (Mathematics), 
Currently Mmemaishingsa M.Sc. in computing Science 
(areamotWspecialltyttudatambaseisystems jwithree years 
experience in systems analysis and one year instruc- 


tional experience ‘at NAIT. 
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